Abstract. Common practices on dairy farms have fallen out of step with public values, such that the dairy industry has now become a target for public criticism. In the present paper, we describe some of the forces that have led to the current situation, and various potential methods to rectify the situation. One approach is to shield industry practices from public scrutiny, for example, by using 'ag-gag' legislation to stem the flow of videos exposing contentious practices. Another is to educate members of the public so that they better understand the nature of these practices and the reasons that they are used on farms. The literature we reviewed indicated that neither of these approaches is likely to be successful. Instead, we suggest that the dairy industry needs to develop methods of meaningful two-way engagement with concerned citizens, including research using social-science methods to document the values of different stakeholders and examine approaches to resolving conflicts. We also reviewed how biological research can help resolve issues, for example, by developing rearing systems that address public concerns around freedom of movement and social contact without putting animals at an increased risk of disease. We end with a discussion of how policy efforts by the dairy industry can be used to ensure compliance with commonly accepted standards, and more ambitiously, develop a common vision of dairying that positions the industry as a leader in animal welfare.
In countries such as the United States, few dairy cows have access to pasture; less than 5% of the lactating dairy herd in the USA is able to graze routinely, in direct contrast to what the public wants and expects for dairy cows (Cardoso et al. 2016) . Early cow-calf separation provides another example of this divergence between public views and industry practice (Ventura et al. 2013) . There is evidence that the public is often unaware of common practices on farms (Ventura et al. 2016a ) and failure to address these gaps may affect public trust when the public does become aware (Robbins et al. 2016b) .
Willingness to trust is often rooted in shared values (Robbins et al. 2016b) , and when it comes to animal welfare, the values of farmers can differ from those of the general public. In contrast to the public, farmers tend to express less concern over animal welfare (Vanhonacker et al. 2008) , and to rate different dimensions of animal welfare differently from the lay public (Te Velde et al. 2002; Lassen et al. 2006; Vanhonacker et al. 2008; Bergstra et al. 2015) . The public's perspective of good welfare includes that animals live a reasonably natural life (Lassen et al. 2006; Prickett et al. 2010; Verbeke et al. 2010; Cardoso et al. 2016 ; see review by Clark et al. 2016) .
Different stakeholders vary in the amount of trust extended to them by the public. Farmers are often viewed as trustworthy (e.g. Coleman et al. 2015) , perhaps because farmers are perceived as being especially knowledgeable about animal production (reviewed by Clark et al. 2016) . However, judgments of trustworthiness are also affected by the extent to which individuals or organisations are perceived to be transparent about their practices (Peters et al. 1997; Fisman and Khanna 1999; Maeda and Miyahara 2003; Rawlins 2008) . This may explain why animal-protection groups are considered more credible sources of information than are livestock industry groups (McKendree et al. 2014) , and why this positive perception increases following animal-abuse scandals (Scudder and Bishop-Mills 2009; Tiplady et al. 2013) . These results are consistent with other research, showing that whistle-blowers are viewed favourably by society (Callahan and Dworkin 2000) , despite the short-term upheaval caused by exposés (Hersh 2002) .
In the following sections of the paper, we review and evaluate various approaches to how the dairy industry might respond to criticism. For example, should dairy practices be concealed behind closed doors in the hope that concerns will fade, should the industry attempt to educate people about common practices in the hope that any concerns are rooted in ignorance, or should the industry attempt to engage with citizens to better understand and address their concerns? We also discuss how research can be used to create solutions that address certain welfare concerns. We end with a discussion on policy interventions that may be required to bring farms into compliance with widely held expectations for good care, and, more broadly, how the dairy industry might develop a vision that allows it to take leadership on animalwelfare issues.
How to respond to the critique?

Close the barn doors
A natural response to criticism is hiding in the shadows; if people cannot see the practices, then there will be nothing to criticise. This approach may work in the short term; starved of material, including fresh video, the news cycle may pass onto other items. But this approach is less likely to work in the long term. Interest about where food comes from appears to be on the rise (Wheale and Hinton 2007) , and this demand for information will likely be filled even if only by stories about secrecy in agriculture and any videos and images that continue to leak out.
An example of how this 'closed door' approach has been unsuccessful comes from laboratory animal use. Fear of criticism has largely driven the use of animals in biomedical research 'underground'. Underground figuratively in the sense that little information about research animal use is publically available, including which animals are used, where they are used and when they are used, but also underground literally, in that these laboratories are often in university basements, away from the prying eyes of the critics. This has not made the criticisms of laboratory animal use disappear, and may even encourage the use of misinformation leading people to evaluate conditions to be worse than they really are (Ormandy et al. 2013) .
The appearance of secrecy can also accentuate concerns, as closed doors give the outside viewer the sense that there must be something to hide (Broad 2016) . Thus, efforts to reduce the risk of reputational harm that results from bad stories getting out can have the perverse effect of eroding public trust in the individuals and institutions that are preventing access to the information.
An example of how efforts to reduce transparency can harm the reputation of agriculture comes from the so-called 'ag-gag' laws; legislative attempts to prevent the publication of undercover videos. One study experimentally assessed the views of participants that were told about these laws (Robbins et al. 2016b) , and found that when people were made aware of aggag restrictions they were less likely to trust famers and more likely to support the introduction of new animal-welfare laws (Fig. 1) . Knowing about the ag-gag laws also resulted in respondents believing that the welfare of the animals on farms was poorer, and even that environmental conditions were poorer. These results indicated that laws intended to protect livestock industries from public scrutiny lower public trust and support for farmers and farming practices.
Of course, individual farmers may not support ag-gag laws or other industry and government attempts to reduce transparency. But our most recent results suggest that just working in more secretive settings can reduce trust in the individuals working there, such that these workers are viewed as less warm, and having less integrity. It seems that agriculture has much to lose from closing the barn doors.
Educate the public
If hiding does not solve the problem of public criticism, then perhaps telling others about industry practices will help. Many within the livestock industries believe that the public is ignorant of farming practices, a view consistent with the limited research available on this topic (Harper and Henson 2001; Boogaard et al. 2008; Coleman et al. 2015) , so educating the public may be a way of increasing acceptance of animal agriculture (Croney et al. 2012; You et al. 2014; Pieper et al. 2016) .
Unfortunately, there are several reasons why efforts to educate the public are unlikely to successfully resolve concerns about practices on farms. One limitation is the ratio of mostly naïve public to industry insiders. In most developed economies, the proportion of the population involved with agriculture is small, such that few citizens feel that they are connected with animal production practices (e.g. Frewer et al. 2005) . Can a small minority involved with agriculture really achieve much when trying to 'educate' the mass of others? Perhaps targeted campaigns directed at one or two issues that resonate with scientific evidence and widely held community values may stand a chance, but relying on public education as a way to resolve most concerns is unlikely to be successful. Second, the public seems to be adopting an increasingly jaded view when it comes to the advertising efforts of specific industries, so the intended beneficiaries of educational efforts may be resistant to industry talking points. This resistance is likely to be increased as a result of the reputational damage already suffered by the livestock industries. Animal-advocacy organisations are seen as more trustworthy sources of information than are animal industries (McKendree et al. 2014) , and this difference in credibility is magnified in the wake of animal-abuse exposés when attitudes towards the livestock sector are especially negative (Tiplady et al. 2013) . This may explain why negative press has a much greater impact on consumer behaviour than has any positive effect from advertising (Verbeke and Ward 2001) .
Research within our group has found that efforts to educate the public about livestock farming can increase criticism of farming practices. In one study, Ryan et al. (2015) asked Canadian and American respondents about their attitudes to various housing systems for pregnant sows, and found that people became less willing to accept the use of gestation crates after they learnt more about the various options (including viewing photographs, videos and text information).
In another relevant study, Ventura et al. (2016a) examined the views of individuals with little previous exposure to dairy, before and after they toured a working dairy farm. Visiting this farm seemed to address certain concerns, including that cows did not have adequate access to food and water and that they were not handled appropriately. However, when the visitors learned more about the details of the production system, they identified new concerns, including the lack of pasture access and early separation of cow and calf.
This study also tested how knowledgeable participants were about production practices, and found that although participants varied in both knowledge and attitudes there was little association between the two. The lack of relationship makes sense when we consider the broader literature about attitudes and knowledge (Hansen et al. 2003 ); people's views are highly related to their values, and these values are not easily shifted. Moreover, there is also some evidence suggesting that moral values appear to have a greater impact on negative attitudes towards farm-animal welfare than does factual knowledge (Boogaard et al. 2011) , which may explain why criticisms regarding production practices fail to disappear following an educational intervention. As Ventura et al. (2016a) concluded (p. 15), 'livestock industries cannot expect one-way education efforts (even immersive experiences such as a farm tour) to resolve societal concerns about animal welfare'.
Engage with the public
Two-way conversations with the public, including the consumers who purchase dairy products and the citizens that provide a social licence for the dairy industry to operate, may provide a more productive approach. Much of the earlier work on social attitudes to agriculture focussed on the consumer, including studies of what people actually buy at the grocery store. In other work, the focus has shifted to the citizen, often assessing attitudes via interviews and surveys. The two types of data are sometimes at odds, as choices at the grocery store may be affected by several factors, including price (Harvey and Hubbard 2013) and labelling (Hoogland et al. 2007) .
Those interested in maintaining the status quo have taken some comfort from this disconnect, believing that little will change without direct consumer pressure, but others argue that the consumer's role is overstated. Most people buy their food from retailers, who hire a few buyers to source products that fit with their corporate values and the needs of their customers. As argued by Aerts (2013) 'it is easier [for citizen advocacy groups] to convince five (or fifteen) buying directors than five (or twenty five) million consumers', driving a shift to welfare friendly practices that happens long before the food arrives at the store. Thus, engagement efforts must extend beyond consumers of dairy products, to include citizens that are interested in the issues and who influence corporate and government responses.
Citizen engagement can take many forms, but one of our favourites is the 'open house', in part because this is something that almost any dairy farmer can do. Inviting citizens onto farms in farmers decreased after learning about laws that restrict the flow of information coming out of farm facilities (i.e. ag-gag), demonstrating that even the intention to restrict access to information can undermine trust (redrawn from Robbins et al. 2016b) . Small grey dots show the responses of individual participants and the large grey dot shows the treatment mean.
allows farmers to explain their practices and to hear the concerns of their visitors. When done right, this type of engagement can feed into a cycle of continuous improvement, starting with a conversation, leading to reflection on the practice, developing and implementing a solution, and then going back for more engagement to ensure that the modified practice resolves the initial concern without creating new issues.
As an example, consider the feedback we get during the public events we host at The University of British Columbia's Dairy Education and Research Centre (where cows are housed in a conventional free-stall barn). During these events, visitors often ask why the cows are not on pasture. This comment reflects what we know to be a widely held concern about the importance of pasture access for cows . As part of our on-going research on the topic, we have experimented with different types of pasture access (such as free choice between the barn and pasture) during the pasture season (Legrand et al. 2009 ), ways of managing pasture that also result in high levels of milk production (Chapinal et al. 2010) , and other types of outdoor (non-pasture) access when the pasture is too wet to use. Although some of these approaches may differ from what the public imagines as ideal (i.e. that cows are on pasture all the time; Cardoso et al. 2016) , we have found that people are often receptive to these hybrid solutions when the constraints and context is provided (e.g. that cows often prefer to come inside during the day and escape the hot sun, and that allowing cows to use pasture when the soil is too wet can damage the pasture).
Thus, the good news is that the urban public seems open to hearing about the perspective of the farmer, and thus being able to consider solutions that take this perspective into account. The bad news is that people working within production agriculture seem to be less able to consider the citizen's perspective as legitimate (Benard and de Cock Buning 2013) . Poor ability to see the citizen's perspective may be a serious problem for engagement, as simply listening to the concerns will be of little help if these are not taken seriously.
Engage in social science research
Engaging in the substantive conversations will allow individuals within the dairy industry to better understand public concerns, and to develop practices on their farms that begin to address these concerns. Further progress will also require collecting data in a more rigorous fashion. This means investing in social science research that identifies key areas of public concern and perceived barriers to change on the part of the industry. Only a tiny fraction of dairy research focuses on these questions, but a considerable proportion of our own work now includes at least some social science component. We have summarised highlights from our work in a recent review paper , so here we briefly summarise just a few of the key methods, findings and conclusions from this work.
One obvious approach to research on human attitudes is to conduct some type of survey, and indeed much research examining attitudes around animal welfare is based on quantitative surveys (for example, asking whether respondents eat meat; Prickett et al. 2010) . Unfortunately, this type of quantitative approach is limited when trying to address more complex issues. Animal welfare is a multi-dimensional and value-laden concept, and even experts disagree about which attributes to consider and how these should be weighted in welfare assessments (Fraser et al. 1997) . For this reason, we believe that qualitative approaches are more likely to be useful for identifying and understanding different types of welfare concerns.
Qualitative studies typically use interviews or focus groups to allow participants to talk through issues, allowing researchers to better understand their meaning. One useful approach is to begin with qualitative studies to better understand the context, and then proceed to quantitative work to document the prevalence of different views within a population. Another approach is to employ a mixed methodology, asking participants to both state their views and to provide some explanation. For example, in some of our work we have allowed participants to interact online, such that they could read, vote and comment on the reasoning of other participants.
One interesting finding from several studies is that public views often align with those of dairy producers even when discussing contentious practices within the dairy industry. For example, even though tail docking is still common on dairy farms in the USA, both producers and the public tend to agree that the practice is not acceptable (Weary et al. 2011) . Similarly, although many calves are still disbudded without any form of pain relief, producers and the public widely agree that pain relief should be provided (Robbins et al. 2015) . Finally, even though only a small minority of dairy farms in the USA provide routine access to pasture, producers and the public seem to agree that pasture access is desirable .
In cases where the views of farmers and citizens are in close agreement, the question becomes why are producers continuing to employ the contentious practice? Here, the qualitative responses of producer and other industry participants have been especially informative, as they illustrate some of the perceived barriers to adopting less contentious alternatives. For example, our work has shown that some producers (likely those who continue to dock their cows' tails) believe that docking results in cleaner, healthier cows. These producers would benefit from targeted extension efforts that show why docking is ineffective (and sometimes counterproductive), and that provide examples of more effective strategies for improving cow cleanliness and udder health (Weary et al. 2011) . Similarly, some producers stated that they believed that effective methods of pain mitigation for disbudding were either not available, or were prohibitively expensive (Robbins et al. 2015) . Here too, targeted producer extension events could help overcome these barriers by showing the efficacy of pain mitigation provided by various agents, and documenting the costs involved. In the case of pasture access, some producers argued that pasture access was impractical, due to various constraints including land access and production requirements . We have argued that these perceived barriers can also be addressed, in this case, through targeted scientific projects designed to develop different approaches to providing outdoor access, including hybrid systems that allow cows free choice between the barn and pasture (Legrand et al. 2009 ).
For some other contentious issues, there are important disagreements between individuals working within the dairy industry and the general public. A particularly interesting example concerns the early separation of the cow and calf. In this case, the majority of the public sees early separation as a threat to the welfare of both cow and calf, while most working within the industry believe that later separation creates greater problems (Ventura et al. 2013 ). In the following section, we describe how animal-welfare science can be used to address this and a few other examples. We also discuss some of the limitations of scientific approaches in addressing welfare issues.
Animal-welfare science: approaches and limits
Scientific research on the welfare of dairy cattle has a well established track record in providing evidence useful for addressing welfare issues ). For example, a series of studies have shown that tail-docking has little or no positive effect on cow cleanliness and udder health (reviewed by Sutherland and Tucker 2011) , indicating that producers wanting cleaner cows and lower rates of mastitis will need to use other approaches. Similarly, a series of studies have examined the pain associated with various methods of disbudding and dehorning and have documented the efficacy of methods for controlling intra-operative and post-operative pain responses (reviewed by Stafford and Mellor 2011) .
These examples are especially clear because these issues are, relative to some other welfare issues, simple and onedimensional. For example, if the concern is that whether cows are dirty, then all that needs to be measured is cow cleanliness. In this case, authors may still disagree (for example, some using a clinical scale and others quantifying the surface area with faecal contamination), but these disagreements tend to be technical as all agree that cleanliness is relevant. Pain is an affective state (or 'feeling'), and, thus, more difficult to study scientifically, but here too, there is wide agreement that pain (however it is measured) is the relevant consideration (Robbins et al. 2015) .
Finding scientific solutions to welfare concerns becomes more difficult when practices affect multiple dimensions of animal welfare (Fraser et al. 1997) . Understanding the welfare consequences of early cow-calf separation provides a good example. As described by Ventura et al. (2013) , early separation is a concern to some because they see this as unnatural, preventing the natural bonding and interactions between cow and calf. These individuals may also believe that early separation is harmful because it robs cows and calves of the opportunity to experience the positive affective states associated with these affiliative relationships. In contrast, those in favour of early separation argue that this benefits the calf by reducing the distress response to separation when it does occur, and by reducing the risk of disease transmission between cows and calves. These differences in values mean that different scientists may study completely different outcomes, and that there is no value-free way of balancing the various outcome measures.
Even within one sphere of concern there may be biases. For example, research on the affective component has focussed almost entirely on the acute distress response at separation, with little research addressing positive emotions associated with maternal-filial interactions (Flower and Weary 2003) . Although recognising these biases is important, this does not mean that scientific research on such topics is futile. Indeed, we would suggest that properly recognising biases can inspire new research, for example, examining the positive emotional responses of cows and calves kept together.
The multiple dimensions of animal welfare should not be seen as problematic if we think of these as forming the basis for a check list of issues that need to be addressed, rather than a zero-sum trade-off that requires value-laden assessments and compromise. We are especially interested in the development of systems that work well from the perspective of biological functioning, naturalness and affective state. This includes methods to keep cows and calves together that maintain health and minimise the distress response to separation when it does occur (Johnsen et al. 2015) , as well as the development of other types of social housing for young calves that can provide some of the same benefits as does cow-calf rearing (Meagher et al. 2015) .
From this perspective of developing systems that resolve multiple types of concern, we have argued elsewhere ) that scientists should be sceptical of welfare 'solutions' that attempt to resolve one type of welfare concern (e.g. disease transmission) at the expense of another (e.g. freedom of movement, a key issue of key public concern; Boogaard et al. 2011; Popescu et al. 2013) . Examples abound, but a relevant case for dairy is the calf hutch. Producers and citizens agree that animal health is of fundamental importance, but 'solutions' to health problems that require restrictions of movement (and, in this case, restricted social contact) create new types of concern. In the worst case, the proposed 'solution' introduces new concerns (i.e. restricted movement and social contact), without actually achieving the desired health outcome. The use of individual hutches and pens is standard on dairy farms in the USA, but calf mortality remains high. A recent survey reported that dairy heifer mortality, from 48 h to weaning, is at~7%, with this number increasing to~15% if the first 2 days of life are included (USDA/NAHMS 2016), and there is little evidence of increase in disease risk (and many benefits) of keeping calves in pairs or small social groups (Costa et al. 2016) .
A more controversial example is the early separation of cow and calf. This is often argued to provide health improvements (e.g. reduce the risk of Johne's disease being transmitted to the calf; Windsor and Whittington 2010). Unfortunately, early separation increases the risk of other ailments, including metritis and mastitis in early lactation (Krohn et al. 1990) , and there is little evidence that early separation provides any general benefit to the health of either cow or calf (Flower and Weary 2003) . Research on other species has shown that early separation from the young causes neurochemical alterations that have been related to depression in the dam (von Poser Toigo et al. 2012) , potentially placing the dam at a greater risk for other diseases.
Recognising that systems need to work well from the perspective of biological functioning, naturalness and affective state can inform the development of new research priorities for the industry. For example, in some regions such as eastern Canada, the north-eastern United States and parts of Europe, many dairy farms still use tie stalls, where cattle are restricted to a single stall for most of their life. Growing concern is expected to lead to a decline in this type of restrictive housing (Spooner et al. 2014) . Building new tie stall barns has been outlawed in Norway, with a complete ban scheduled for 2023 (Simensen et al. 2010) . The proportion of farms using tie stalls is likely to decline due to market factors driven by changes in farm size (Barkema et al. 2015) , but research efforts that help producers transition to less restrictive housing should become a priority.
Finally, there are some issues for which scientific efforts may be counter-productive. For example, the non-farming public wants assurance that the people who care for dairy cattle, really do care about their animals (Ventura et al. 2016a) . People may be tempted to use the argument that farmers care about their animals because good care translates into good productivity. Although the link between attitudes and outcomes is researchable, this approach turns 'good care' from a moral to an economic issue. The implicit contract of animal agriculture is 'I take care of the animals, the animals take care of me' (Rollin 1994) , and the moral standing of this enterprise is undermined when this wording becomes 'I provide care to the extent that this benefits me financially'.
Role for policy
People expect, at a minimum, humane care, appropriate hygiene and good husbandry (Cardoso et al. 2016) , but how can the dairy industry prove that it lives up to these minimum standards? In addition, can the dairy industry position itself so that instead of simply responding to welfare concerns as external threats, it develops a vision that positions itself as a leader on welfare issues? We turn to these two issues below.
Demonstrating compliance with minimum standards
Different countries have used different vehicles to develop farm animal-welfare standards and ensure compliance (reviewed in part by von . In countries such as New Zealand, legislation has played a central role (e.g. the 1999 Animal Welfare Act, Parliamentary Counsel Office of New Zealand 1999). Similarly, legislation has been used to control how farm animals are cared for in many European countries. For example, Sweden passed its first dairy cattle welfare law in 1988, effectively ending zero-grazing systems for dairy cattle (Government of Sweden 1988). The European Union, through the European Commission Directive 2001/93/EC, has created provisions regarding housing and practices such as painful procedures. The lack of appropriate enforcement in some countries can undermine confidence in this legislative approach (e.g. Ventura et al. 2016b) .
Other regions have relied on a combination of industry and retailer standards. For example, the Dairy Farmers of Canada (DFC) and Canada's National Farm Animal Care Committee (NFACC) worked together to create code of practice for the care and handling of dairy cattle (DFC-NFACC 2009). The development of codes is a multi-step process involving a range of stakeholders, including producers, scientists, government officials, veterinarians, grocery-chain distributors and representatives of the humane movement (NFACC 2014). Before publication, the draft document is opened for public comment to allow for further input.
In the USA, the National Federation of Milk Producers (NMPF) created the FARM program (Farmers Assuring Responsible Management). The guidance document was written by an NMPF-appointed technical writing committee that included representatives from the NMPF board of directors, various milk cooperatives, the National Cattlemen's Beef Association, an audit company as well as scientific and veterinary advisors. External stakeholders were also able to comment on the document (NMPF 2016) .
Whether the process used by these dairy industry groups has merit in assuring those that buy their milk, remains to be seen, but standards are likely to be challenged on several fronts. There will be pressure from some to have standards sufficiently slack to allow almost all farms to comply, and pressure from others for stricter standards that keep products from 'bad actors' out of supply chain.
Another challenge will be to promote a culture of selfgovernance within the industry (Fraser 2014 ). This will be facilitated if farmers have access to critical feedback in a way that does not simultaneously put them at risk for being noncompliant. We see opportunities for rigorous but confidential first-party audits as a method for preparing farmers to meet standards. But these first-party audits will not be sufficient; third-party audits will also be required to provide external stakeholders confidence that standards are being met.
Developing a common vision
Instead of reacting to welfare issues as they emerge and treating these as external threats, can the dairy industry develop a vision that makes it a leader in animal welfare? The merits of developing a common vision would seem obvious, in part because engaging in big-picture discussions will also allow the industry to avoid problems facing other sectors.
Consider the sobering question 'will my grand-daughter be able to (and want to) take over my farm 30 years from now?'. If current trends persist, the answer to this question is likely to be no (see MacDonald et al. 2016 for a description of trends in the USA), as only a small fraction of farms currently operating are likely to exist in 30 years. A powerful vision may be able to motivate actions that help preserve a meaningful proportion of farms.
First and foremost should be a culture of care. This means more than just providing access to food, water and shelter; it means avoiding easily preventable harms, especially those caused by farmers (e.g. dehorning without pain control) and providing care to the most vulnerable (e.g. the sick cow or calf and the cull cow). For those who work with farm animals, health is likely to be a key issue; no one wants to see calves scour and cows with mastitis. But the question is whether the industry is willing to devote the resources required to address these health issues, even if the payoff is long term (for example, in the case of research), or if there is likely to be little economic return (in the case of animals with low economic value, such as bobby calves and cull cows)?
Even a strong vision built around common values will not be enough if the industry lacks the policy instruments to make the plan reality. Canada has a policy framework that allows for implementing an ambitious vision. It maintains a supply management system based on the cost of production (Skogstad 2008) , making it feasible to manage a 'Made in Canada' brand for dairy products, produced according the common values of farmers and citizens. This not only provides an effective way of passing on the costs to consumers associated with improved welfare outcomes (via the cost of production formula), it provides a strong public-good argument in favour of maintaining supply management.
Conclusions
Animal agriculture is coming under greater public scrutiny. Hiding practices, for example, using ag-gag legislation, is unlikely to help and may contribute to a loss in public trust. One-way educational efforts are also unlikely to help, in part because new concerns emerge when people learn more about common practices. Instead, the industry needs to foster sustained engagement among producers, industry specialists, citizens, consumers and the general public. This will require conversations, in which the dairy industry listens to the concerns. The dairy industry will also need to make changes to accommodate public expectations. Developing solutions to animal-welfare issues will also require new biological research, especially studies focussed on developing systems that address multiple types of welfare concern (including biological functioning, naturalness and affective state). The industry requires policy instruments that will allow it to develop standards and put these into practice, including mechanisms to demonstrate that these standards are applied on farms. More ambitiously, we need to develop a common vision for what dairy farming should look like a generation from now, and use this vision as a basis for taking leadership on providing what we can all consider to be a good life for dairy cows.
